The article examines whether the two-factor model developed by Liu (2006) explains the variations in stock returns in the Brazilian market. We also compare the performance of this model with the CAPM and the three-factor model of Fama & French (1993) and investigate whether the two-factor model is robust to strategies based on size, book-to-market, momentum, earnings/price, cash flow/price, liquidity and leverage, called value anomalies. We used multiple regressions with time series to analyze the performance of the models in explaining the variations in stock returns of various portfolios. The population analyzed consisted of all the firms with shares listed on the BM&FBovespa in the period from 1995 to 2008. The two-factor model performed better than the CAPM and very near the three-factor model in terms of explanatory power. Therefore, the results obtained with the two-factor model are relevant, considering we worked with dynamic portfolios. Finally, even though the two-factor model was not able to explain some of the anomalies commonly documented in the literature, advances were evidenced, which can be considered an important step in the literature, even though much can still be accomplished.
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INTRODUCTION
he capital asset pricing model (CAPM) assumes that a single risk factor affects stock returns, captured by beta. However, since its formulation, empirical evidence has shown that other risk factors are associated with stock returns as well, altering the predictions of the CAPM.
In recent decades, may researchers have investigated the behavior of systematic anomalies detected in the formation of asset prices not explained by the CAPM, and strategies have been put forward that produce statistically significant positive abnormal returns, independent of the risk level. Fama & French (1996) were the first to call this behavior inconsistent with the CAPM an anomaly. Banz (1981) , Fama & French (1992) and Keim (1983) found that the shares of firms with low market value have higher returns that those with high market value, characterizing the size effect. Stattman (1980) , Fama & French (1993) , Lakonnishok, Shleifer & Vishny (1994) and De Bondt & Thaler (1985) found evidence that over the long run, value stocks present higher returns than growth stocks, besides having lower risk, characterizing the bookto-market effect, running counter to asset pricing models that predict a positive relation between risk and return. Jegadeesh & Titman (1993 , 2001 documented that buying shares that performed better in the previous three to twelve months and selling shares that had worse performance in that time frame provided abnormal returns the following year, characterizing the momentum effect. Bhandari (1988) observed a positive relation between stock returns and indebtedness, characterizing the leverage effect.
In the search for factors that could improve the explanatory power of the CAPM as well as capture asset pricing anomalies, alternative models have been developed. Fama & French (1993) formulated the three-factor model, with the factors being an overall market factor, according to the CAPM, along with size, defined by the market value of equity, and the bookto-market (B/M) index, the ratio between the accounting (book) value and market value of equity. Carhart (1997) identified the momentum factor and the inability of the three-factor model and the CAPM to explain it (Fama & French, 2004) , and suggested adding a fourth factor, reporting empirical evidence of superior performance to the three-factor model.
One of the pillars of traditional asset pricing theory is the assumption that all assets are liquid and easily tradable by economic agents. In reality, however, many important classes of Asset pricing theory suggests that the expected return of an asset should increase with its risk level, because risk-averse investors require additional compensation to accept greater risk. Since investors are also averse to the cost of illiquidity and want to be rewarded for facing it, the expected return of an asset should be a rising function of illiquidity. Therefore, an asset's return depends on two characteristics: risk and liquidity (AMIHUD; MENDELSON, 2006) . According to Jacoby, Fowler & Gottesman (2000) , risk and liquidity are inseparable variables. Therefore, in valuing assets, financial analysts should consider not only the risk and expected return, they also should consider liquidity.
The literature on the inclusion of liquidity in asset pricing models is relatively recent. Chan & Faff (2003) showed that liquidity was priced in the Australian market, even after controlling for the book-to-market index, size, beta and momentum. Chan & Faff (2005) , also in the Australian market, and Pastor & Stambaugh (2003) , in the American market, added liquidity to the three-factor model of Fama & French (1993) and found strong evidence supporting the better performance of the model including liquidity. Keene & Peterson (2007) analyzed the importance of liquidity as a risk factor in asset pricing models and added it to the four-factor model of Carhart (1997) , concluding that it is priced by the market and explains part of the variations in stock returns, improving the model's explanatory power. Similar results were obtained by Machado & De Medeiros (2011) for the Brazilian market.
Liu (2006) developed a two-factor model, adding liquidity to the single-factor model (CAPM). According to him, the model is more parsimonious and better explains the variation in returns than the CAPM and three-factor model of Fama & French (1993) , and is also robust to the various market anomalies that the CAPM and three-factor model fail to capture. Machado & De Medeiros (2012) observed the existence of a liquidity premium in the Brazilian market, independent of the proxy used. The monthly premium varied from 0.83% to 2.19% without adjustment to risk, and from 1.77% to 2.78% with risk adjustment according to the CAPM, and from 1.24% to 3.04% after risk adjustment according to the three-factor model. They also observed that the liquidity premium was not restricted to the month of January and there were no large changes when using different periods in the analysis.
Furthermore, they found that both the CAPM and the three-factor model failed to explain the liquidity effect. Considering there is a liquidity premium in Brazil (MACHADO; DE MEDEIROS, 2012 ) and the importance of liquidity as a risk factor in asset pricing models (Machado & De Medeiros, 2011) , our main goal here is to analyze whether the more parsimonious model, based on market and liquidity as proposed by Liu (2006) , performs better to explain the variation in returns than the CAPM and the three-factor model of Fama & French (1993) .
Our secondary objective is to compare the performance of the two-factor model with the CAPM and three-factor model of Fama & French (1993) and to investigate whether the twofactor model is robust to strategies based on the effects of size, book-to-market (B/M), momentum, earnings/price, cash flow/price, liquidity and leverage (as a group called value anomalies).
The article is organized into five sections including this introduction. In the second we present the theoretical framework, summarizing the three asset pricing models studied:
CAPM, two-and three-factor models. In the third section we explain the methodology, and in the fourth we present and discuss the results. The fifth section concludes.
LITERATURE REVIEW

THE CAPM
The capital asset pricing model (CAPM) was initially proposed by Treynor (1961) and Sharpe (1964) , and was further developed by Mossin (1966) , Lintner (1965) and Black (1972) . According to the CAPM, the expected return of an asset is a linear function of a riskfree asset, the systematic risk (or market or non-diversifiable risk) of the asset or portfolio of interest, represented by beta, and a risk premium in relation to the risk-free asset, as shown in
Where:
R i -real return of asset i; R f -real return of a proxy for the risk-free asset; b i -beta coefficient of the asset; and R m -real return of a proxy for the market portfolio.
The CAPM has made important contributions to financial decision making, because it quantifies and prices the risk factor. The development of the model was based on some simplifying hypotheses (Sharpe, 1964; Lintner, 1965; Mossin, 1966; Black, 1972) According to Fama & French (2004) , the tests of the CAPM are based on three implications of the relation between expected return and market beta: (i) the expected returns of all assets are linearly related to their betas, and no other variable has marginal explanatory power; (ii) the risk (beta) premium is positive, meaning the expected return on the market portfolio is greater than the expected return on risk-free assets; and (iii) in the CAPM, assets uncorrelated with the market have expected returns equal to the return on a risk-free asset.
According to Equation 1, to calculate the CAPM it is necessary to compute three fundamental variables: the risk-free rate of return, beta and the risk premium. Sharpe (1964) defined the risk-free return as the return on an asset about which investors are certain of the future earnings. Another mathematical property of the risk-free asset is the absence of correlation between its return and the return of a risky asset, i.e., a beta near zero. If a significant beta is found for the risk-free rate of return, this asset will have a systematic risk factor, which is inconsistent with the concept of a riskless asset.
The coefficient beta represents the tendency of a stock to move with the market and measures the stock's volatility in relation to that of the market as a whole, represented by a market-tracking portfolio. The idea behind this coefficient is to measure the degree of volatility of a security to changes in the market's behavior, based on the principle that the prices of all securities tend to change, to a lesser or greater extent, with alterations in the market as a whole (ALCÂNTARA, 1981) . According to Fama & French (2004) , beta is proportional to the risk that each monetary unit invested in asset i contributes to the market portfolio.
Since total risk is equal to the sum of systematic (non-diversifiable) risk and non- portfolios, eliminating non-systematic risk, the only remaining component of total risk is systematic risk, represented by beta. Therefore, for a market in equilibrium, the systematic risk of an asset is sufficient to quantify its required return. In this way, the coefficient beta is obtained by regressing the excess returns of the asset of interest on the excess returns of the market portfolio.
The main critique of the CAPM was formulated by Roll (1977) , who questioned the testability of the market portfolio. For him, it is not theoretically clear that assets can be legitimately excluded from the market portfolio and the availability of data substantially limits the assets that are included. Thus, the tests of the CAPM are forced to use proxies for the market portfolio, testing them as to minimum variance. Further according to him, the market portfolio is composed of all risky assets of the economy, so it cannot be represented by a stock market index, a claim supported by empirical findings. Therefore, without a genuine market portfolio, the CAPM cannot be tested, and all the methods proposed up to that time were really testing the efficient market hypothesis.
THE TWO-FACTOR MODEL OF LIU (2006)
The two-factor model developed by Liu (2006) consists of the CAPM plus the liquidity factor, as represented by Equation 2:
Where: R i is the real return of each asset or portfolio i; Rf is the real return of a proxy for the risk-free asset; ( R m  R f ) is the market factor premium; LIQ is the liquidity factor premium; and a, b and l are the coefficients to estimate by the regression.
As a proxy for liquidity, Liu (2006) 
Where: X = the number of days without trading in the past 12 months; Y = the number of days with trading in the market; Z = average turnover in the past 12 months, obtained by the sum of the daily turnovers in the past 12 months, with the daily turnover being the ratio of the number of shares traded on the day and the number of shares outstanding at the end of that day.
According to Liu (2006) , this liquidity metric captures multiple dimensions of liquidity, with particular emphasis on the velocity of trading, which previous research had ignored.
First, the number of days without trading captures the continuity and the potential delay or difficulty of executing an order. In other words, the absence of trading a security indicates its degree of illiquidity: the greater the frequency of no trading, the less the liquidity. Besides the velocity dimension, the liquidity metric captures the quantity dimension, measured by the turnover. Finally, it reflects the trading cost dimension, because the more liquid a security is, the lower will be the trading costs.
To calculate the liquidity factor, in June each year the stocks are ordered according to their liquidity measure and divided into two portfolios: those with high and low liquidity. The liquidity factor (LIQ) is calculated monthly by the difference between the mean monthly returns of the low portfolios and the mean monthly returns of the high portfolios.
Liu (2006), using data on American companies, analyzed this model's performance in the period from 1960 to 2003. As the main result, he found that the two-factor model performed better in explaining the returns than the CAPM and the three-factor model of Fama & French (1993) . Besides this, the two-factor model was robust to the anomalies size, bookto-market, cash flow/price, earnings/price, liquidity and momentum, which both the CAPM and three-factor model failed to capture. Fama & French (1992) , starting from the premise that risk factors other than market risk affect stock returns, evaluated the impact of earnings-to-price, beta, leverage, market value and book-to-market in the cross-sectional variation of stock returns, according to the method of Fama & MacBeth (1973) . Their main results were that beta alone or combined with other variables has little explanatory power on average stock returns, a finding contrary to the premises of the CAPM. The variables earnings-to-price, leverage and book-to-market, when used alone, have explanatory power over returns, and the variables market value and book-tomarket, when combined, absorb the impact of leverage and earnings-to-price.
THE THREE-FACTOR MODEL OF FAMA & FRENCH (1993)
Therefore, if assets are rationally priced, the authors' results suggest that the risks of equities are multidimensional, with market value and book-to-market serving as risk proxies.
If assets are not rationally priced, and the variables market value and book-to-market do not Based on this evidence and the anomalies identified in previous studies, Fama & French (1993) incorporated the size effect, represented by the difference between the return of a portfolio formed by small firms minus the return of a portfolio formed of large firms (small minus big -SMB), and the HML effect (high minus low), represented by the difference between the return of a portfolio formed by firms with high book-to-market ratio minus the return of a portfolio formed by firms with low book-to-market, to the asset pricing model, producing a three-factor model, according to Equation 4:
R : real return of portfolio i; ( R  R ): market factor premium; SMB : size factor i ,t premium; and HML : B/M factor premium.
The works of Fama & French (1992 together suggest there is an economic fundamental behind the effects of size and book-to-market on stock returns, by capturing the cross-sectional return of shares, consistent with a multifactor asset pricing model.
In applying the three-factor model in the American market, Fama & French (1993) concluded that the model was significantly better than the CAPM to explain stock returns, and that the factors were statistically significant, with the book-to-market ratio having better explanatory power of the returns than size. Besides this, the intercepts of the regressions were near zero.
In Brazil, Matos & Rocha (2009) analyzed the pricing and forecasting capacity of the CAPM, the three-factor model of Fama & French (1993) and the four-factor model of Carhart (1997), applied to 18 investment funds in the period from January 1997 to December 2006.
As the main results, they observed a greater incapacity of the CAPM to capture the sources of common risk among the funds with higher net asset value and larger cumulative excess return and better forecasting performance of the four-factor model.
Sylvestre (2009) of investment funds to 75. The results indicated that the incorporation of non-linearity appeared to be relevant, by better dealing with the drawbacks generated by the alphas of Jensen, but was only able to accurately price a few funds with high net assets and low overperformance, suggesting the need to develop models à la Fama & French (1993) with specific factors for investment funds. 2008. We used this time frame because of it was a period of relative macroeconomic stability.
METHODOLOGY
We excluded the following firms from the sample:
(a) financial institutions, because according to Fama & French (1992) In the analysis we opted to use portfolios, because this method provides better results than can be obtained from analyzing individual assets, as suggested by Blume & Friend (1973) , Fama & French (2004) and Vaihekoski (2004) .
We divided the analysis into two steps. The first consisted of analyzing the performance of the two-factor model to explain the returns. For this purpose, referring to June each year we The portfolios were rebalanced each year. To calculate the excess return, we used the monthly yield of government bonds paying the SELIC rate as a proxy for the risk-free rate of return.
THE TWO-FACTOR MODEL
The two-factor model used here is based on the work of Liu (2006) . To analyze the model's performance in explaining the variations in stock returns we used multiple regressions of time series, with the dependent variable being the monthly returns of the 24 portfolios minus the risk-free rate, and as independent variables the market (CAPM) and liquidity factors, as in Equation 5:
Where: RP i is the weighted average return of each portfolio in month i; Rf is the SELIC rate for month i; ( R m  R f ) is the market factor; LIQ is the liquidity factor; a, b and l are the coefficients estimated by the regression; and  is the random error (white noise), with normal distribution, mean zero and constant variance We estimated this equation for each of the 24 portfolios, using the volume traded as a proxy for liquidity, as suggested by Machado & De Medeiros (2011) . The liquidity factor was obtained as described in item 3.1.
The two-factor model implies that the excess return of an asset is explained by the covariance of its return with the market and by the liquidity factor. The constant term in Equation 3 is the risk-adjusted return. If the two-factor model explains the return, the intercept should not be significantly different from zero (Liu, 2006) .
RESULTS OBTAINED
PERFORMANCE OF THE TWO-FACTOR MODEL IN EXPLAINING THE RETURNS
We obtained a liquidity premium of 0.77%, significant at 1%, near the figure obtained by Liu (2006) for the American market (0.73%). Additionally, we observed an average premium of 0.6825%, with a standard deviation of 4.2742 and p-value of 0.066, when removing the data for January. Therefore, the liquidity premium observed is not limited to January, corroborating the findings of Liu (2006) and Datar, Naik & Radcliffe (1998) According to Table 1 , the regression estimated, considered alone, was statistically significant at 1%, since the p-value obtained from the F-test is lower than 0.01 in all the portfolios. Furthermore, the market factor was significant in all the portfolios, positively related with return and near one, as expected.
The liquidity factor was significant in 20 of the 24 portfolios. The four portfolios without significant values were formed by highly liquid stocks. Hence, it appears that the statistical significance is considerably higher for the portfolios formed of stocks with low liquidity. The tendency was also observed by Keene & Peterson (2007) and Machado & De Medeiros (2011) .
We obtained an adjusted coefficient of determination ranging from 0.658 to 0.926, with average explanatory power of 0.801. Hence, the explanatory power in many portfolios was lower than 80%. Also, the intercepts for 14 of the portfolios were significantly different from zero, suggesting inadequacy of the model to explain the returns. This indicates that other factors could be influencing the variation of the returns. To compare the performance of the models, we tested the CAPM (Table 2) and threefactor model with the same portfolios (Table 3) . In both models, the estimated regression individually was significant at 1%, since the p-value obtained for the F-statistic was lower than 0.01 in all the portfolios. Additionally, the market factor was significant in all the portfolios, positively related with return and near one, as expected. The size factor was significant in 20 of the 24 portfolios and the B/M factor in 17 of them. 0.962* 0.672 * Significant at 1%; ** Significant at 5%; *** Significant at 10% 1 Standard errors estimated with White correction for heteroscedasticity. 2 Standard errors adjusted for serial correlation using Newey-West standard error with 4 lags. The regression with the CAPM produced an average adjusted coefficient of determination of 0.757 and the intercepts for 10 portfolios were significantly different than zero (Table 2 ). With the three-factor model, the average adjusted coefficient was 0.827 and the intercepts were significantly different from zero in six portfolios (Table 3) . Therefore, both models can be classified as inadequate to explain the returns, indicating that other factors could be influencing the variation of the returns.
Nevertheless, although for the majority of the 24 portfolios the alphas were significantly different from zero, there was in improvement in the explanatory power of the CAPM (4.37%) and performance very near that of the three-factor model. Therefore, the results obtained with the two-factor model are relevant, considering we worked with dynamic portfolios. Finally, the differences in relation to the findings of Liu (2006) the number of significant intercepts, can be due to the proxy used, the number of portfolios, the number of stocks in each portfolio and the method employed. Machado & De Medeiros (2011) analyzed the existence of a liquidity premium in the Brazilian market and also investigated whether it is priced and explains part of the variation in asset returns. They constructed a model with five factors, adding the liquidity factor to the four-factor model of Carhart (1997) . They found this five-factor model to outperform the CAPM as well as the three-and four-factor models, with mean increases in explanatory power of 10.2%, 3.2% and 1.7%, respectively. Besides this the inclusion of the liquidity factor caused alterations in the coefficients of the other risk factors and reduced the number of intercepts different than zero.
In light of the results obtained by Machado & De Medeiros (2011) , we also compared the performance of the two-factor model with that of their five-factor model. As can be seen in Table 4 , the inclusion of the liquidity factor in the four-factor model of Carhart (1997) improved the explanatory power in comparison to the other models (an increase of 10.2% in relation to the CAPM) and reduced the alphas' significance (according to Machado & De Medeiros (2011) , with the five-factor model only three portfolios presented significant alphas), evidencing an important advance in the literature. Therefore, we can conclude that the addition of the liquidity factor to the four-factor model improves the performance even more in relation to the CAPM, indicating the importance of the other factors in explaining the variation of stock returns. 
PERFORMANCE OF THE TWO-FACTOR MODEL IN EXPLAINING ANOMALIES
In this section we analyze the ability of the two-factor model to explain the anomalies discussed previously. For this purpose we ran time-series regressions for each of the five portfolios. If the intercepts are statistically significant and there is a positive or negative trend in the intercepts over the portfolios and the difference between the intercepts of the portfolios located at the extremes (premium) is significant, the anomaly in question exists and the model fails to explain it. Table 5 shows the results when the portfolios were ordered based on Volume, Momentum, Size and Leverage, and Table 6 when they were ordered based on the B/M, EBITDA/Price and Earnings/Price ratios.
According to Table 5 , although the premium was only significantly different from zero when the portfolios were ordered based on Momentum, the two-factor model failed to explain those anomalies, since for all the portfolios the intercepts were significantly different from zero, except when the portfolios were ordered by Size. -* Significant at 1%; ** Significant at 5%; *** Significant at 10% 1 Standard errors estimated with White correction for heteroscedasticity. 2 Standard errors adjusted for serial correlation using Newey-West standard error with 4 lags. According to Table 6 , when the portfolios were ordered based on B/M and EBTIDA/Price, there was tendency in the intercepts over the portfolios, but contrary to the expectation, showing monthly premiums of 2.4% and 1.1%, respectively, at 5% significance.
Furthermore, the intercepts were significantly different from zero in all the portfolios when ranked by EBITDA/Price, and in portfolios 1, 2 and 3 when ordered by B/M. Finally, when the portfolios were ordered based on the Earnings/Price ratio, there also was a tendency in the intercepts, indicating a 1.6% premium per month, at 1% significance. From this evidence, it can be concluded that the two-factor model does not capture the effects of B/M, EBITDA/Price and Earnings/Price.
CONCLUSION
Our main objective was to analyze whether the two-factor model developed by Liu (2006) can explain the stock returns in the Brazilian market. Our secondary goals were to compare the performance of the two-factor model with the CAPM and the three-factor model of Fama & French (1993) , as well as to investigate if the model is robust to strategies based on size, book-to-market (B/M), momentum, earnings/price, cash flow/price, liquidity and leverage, called value anomalies.
We obtained a liquidity premium of 0.77%, significant at 1%, and not limited to January. Although the alphas of the majority of the portfolios were significantly different from zero, the two-factor model generally outperformed the CAPM in terms of explanatory power, and was very near the three-factor model. Therefore, the results obtained with the twofactor model are relevant, considering that we worked with dynamic portfolios. Finally, even Future studies could further investigate the performance of the two-factor model proposed by Liu (2006) in explaining the variation of returns. In particular, we used monthly return data, but different results might have been obtained if we had employed daily data.
Other time periods, alternative liquidity proxies and different samples also can be studied, as well as different methods of constructing the portfolios, such as using multivariate cluster analysis. This would enable verifying the stability of the results obtained here.
